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Medical Iadustrial Hazards Section

- 220 surveys for product in air were done in New Chemistry. Ths {olerancs
(8 x 10‘1’/?g/cc) value wes not exceedsd., The level of oroduct contamination
on equipment has been low. Product contamisation in +est Stands and Site B
innex has not been high., 4 spills involving product oceurred during the
month. All have been satisf ctorily cleunsd up. Personnel surveys ars limited

by lack of equipment at present. .

125 urins specimens from project personnel were analyzed in duplicate for pro-
duet. No semple gave a significant reading. Urine from a ra“bit irnjected with
20/Mg of product was analyzed, The level of activity excrated falls off ranidly

after the rirst few days.

Preliminary wofk with IR-4 res.n as a means of extracting product from urine with
1ittle or no pretreatment is encouraging, Further investication of the IR-1 resin show
some irregularities in the amount of added product which is recoverable.

By alterins the method of adding. Bi’’04 and increasing the digestion time, the re-
covery of product from small amounts tup to 40 cc) or urine has been increased to
00%. Lanthanum fluoride precipitation is the procedure of choice for the analysis
of product in urins where the activity per cc is great enough to nermit using
amall volumes ( 40 cc)., The Zirconium phosphate-L.nthanum fluoride method has

. given good resulis also when used on samples of hizh soecific activity.

The liquid-liguid extraction methods invectigated to date have not been nromnising.
. These ar. the methyl isobutyl xetone and the butyl phosphate systems.

Prelininary work on msthods for prouuct extraction from stools will begin next
month,

Y. of ¢, Rediation Laboratory

The long term tracer and redig-=avtographic studies with Pu0, smokes are being con-
tinued., It is anticipated that in another six weeks a sufficient number of ex-
periments will have bsen com»leted so as to permit the presentation of a fairly
comrlete report upon this phase of the tracer problem with product. . new type of
emoks geunerator has been completed which will allow largs groups of animals to be
- exposed and thus improve the relativs reliability of results of experimenis of

+his chargycier,
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JBiélogical Research Section

K. S. Cole, Section Chief

PRODUCT LEXPERIMENTS.

1.Development of Aexrosol  Exposure Methods. 244 MLH 2101

Ether "bomb™. .S an alternative to using orgunic camplexes in freon it
should be possible to use Pu + 6 in dimethyl ether for the "bomb" method of dispers-
ing aerosols. This has the advantage of not introducing extraneous organic impuri-

. ties although it may introduce an explosion hazard. Jreliminary tests indicats
that Pu 4 6 is as soluble in dimethyl ether as it is in diethyl ether,

2. Preperation of Materials for aerosol Exposure and Analrtical Methods., 244
MLH 2102 ‘ )

Product complexes, Thes ¢upferride and oxine complexess of Pu, which

have been fouiu .o be insoluble in freson "12", have noiw been demnonstrated as solutle in
wp-2}" (CHFCP,) ana "F-22" (CHFgCl) whick are closer aporoximations to chloroform than
the oihor frebns tests, "-22" is mors suiteb’ e for "Homb"™ operaticn beseause of its lower
boiling point {~41°C)}. The "bomb" disperses Pu cupferTide quite well in either of

these solvents, but in al) our tests to date the activity has impinged out on the

wall of the chamber (a large piecs of pyrex pipe of 5 1 volume and 2 inches radius).
Experiments are under way to solve this difficulty.

: Product snalysis. Slight changes have been made in our zirconium phos=-
phate method which makes it possible to uss samples containing 3 gm bone ash and
get the activity on a platinum disc with less than 1 mg of solids. Larger volumes
of ash solution are used with a decrease in the relative amount of 4r,

s. The Acute Toxicity of >roduct in Miece and Rats. 246.MLH 2230a

ABC, brown, male mice and CF1l, white, female mice wers injected via the
tail vein with product in the + 6 state. They received 0.1 to 0.25 ml of the ac-
tive solution, adjusted to a pH of 2 and made igotonic with sodium chloride. Grouos
of five or six mice each of both strains received 5, 10, 25, 50, 100, or 200 /g
per mouse (0.25 - 10sm/gm. average weisht of mice was 20 grams, therefors, doses
in,ygn/gm.body weight were of approximately 0.25, 0.5, 1.25, 2.5, 5 and 10). The
white mice which received 200/*g of product each went into shock which l2sted for
sbout 15 minutes, st the same dose level the brown mice remained on their feet
but were much less active for five to ten minutes following the injections, No
untoward reactions follewed the injection of 100mg or less,

All the animals which received 50 Mg or more died within tihe three wesks
of the experiment and all but one of each strain at the 25/7g dose level have also
died, oune white mouse, receiving 10/4g, died on the eighth day, but all the other
mice, brown and white strains, at this level and at 5/'g, are alive and sappear well
and active., The CFl mics were somewhat less resistant to product than were the abEs
mele mice used in that they died earlier, e o
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. Eight mice of a previous experiment which had received 3.6sg (0.18472/gm),
intracardially are alive and apparently well after five moiias. The six mice which were

injected with 36/°g (1.8/’4 g/em) at the same time had died in the first month,

Three rats injected with 55mg (ca 0.25,'fm/gm of body wei~ht) are also
alive after five months, another series of rats have just been started. Five to
ten rats per group were given 0.03 to 2.0 ,fzms “u/gm of body weight by tail vein
injection. No deaths have yet occurred at 9 days although the animals in the 1.0
and 2,0 /‘g:n/gm ‘groups are losing weight and are inactive and "jumpy". In two
animals of 2.C ,‘«‘gn/gm group (ca 4004 g/rat), the non-protein nitrogen content of
their blood plasma rose from 42 40 /zm N percent before treatment of 197 and
199. /gm N percent respectively, four days after injection.

4, Acute Effects of Product on the Peripheral Blood of Mammals. 246 MLH 2440

Mice; No appreciable effect was apparent in the Lemoglobin content,
erythrocyte, and total leucocyte counts, or in the constituents of the differential
blood smears of mice given 0,018 M g/em of product incardially. Likewise, no
effect was noted on the erythrocyte or hemoglobin level with 0,18/4 g/g .. On the
other hand a marked fall was noted in the total leucocyte count in the animals in-
jected with .18/4g/em end 1.8/ g/gm;this was due to the fall of the total number
of lymphocytes and heterophils. after the initial marked fall noted at 4 days,

a further decline oceurred and death precluded sampling beyond 14 days in the
o 1.8 g/maseries while a slower decline occurred after 7 days and was still asparent
at 84 days in the 0.18m g/qaseries,

Rats: Rats receiving product intracardially at 0.25 ~ 0.28g/em show a
dscline in the total leucocytes, lymphocytes and heteronhils io about half the ori-
ginal level by 3 days. 4 return to normal limits had occurred in the heteroohils by
62 days while the tot.l leucocytes and lymphoocybtes remain anoroximately at this de- .
pressed level throuchout 105 days (last sampling}).

5, Chronic Toxicity of Product, Injection. 246 VLI 2740a

Iniravenous Pu {1 microgram psr gram of body weight} -roduced in CFl mice
within a month, anemia associated with leucopenia and atrophy of the splesn :nd
1ymphatic systen. y
. A A
Bs RA‘:I{E Eﬁ’mﬂ‘;ﬁwsa

1. The acute Toxlieity of injected radium in Mice, 363 ML 2250

: 4s in the roduct studies, six aBC, brown, mais and gig CFl, white, fomale
mice were used at eash of the following dose levels 1, 2, 5, 10, 20, and 40 ¢ psr
mouse {0.05 to 2.0Mc¢ of radium per gm of body weight)}, On the 20th day after ths
intraseritoneal injections it appears that lmc per gm is fatal to mice, but 0.5%¢/em
per mouse is not. The deaths are scattcred both below and above these levels. Again
the CFl mice appear to be definitely but slightly less resistant to the toxic agent

in the ucute stages than are the ABC browm mice. Mice which received radium at

.165 Mc/egm five months ago ars n w dying., Seven of the original tem are alive, but
will probably not survive much longer, '

(£75:7 3
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Groups of six aBC mice were given 125, 25, and thgms of barium ion per
gm of body weight, intraperitoneally. All of the mice of the 125/hgm/gm group and
four of ths 25/ﬁgm/gm group died within twenty-four hours. The O 4om/em group of
mice is intact except for histological mampling and ajpear to be in good health.
The acute lethal dose of barium appears to be the same for the mouse and for man
(ca /zn/em of body weight). Because radium is below barium in Group 1I of the Per-
ioﬁ{c Table, it can be reasoned that it would be more toxic &8s an acute chemical
poison; but qualitatively similar in action., None of the radium=~injected mice wers

'killed rapidly, but usually lasted for ten or mores days, Therefore, it is unliikely

thaet radium is chemically more than 10 times as toxic as barium.

2, Acute Effects of Radium on the Peripheral Blood of Mammals, 363 MLH 2452

Mice: A slight fall in the erythrocyte and hemoglobin lsvel occurred by
122 days in mics given radium intraperitoneally at .165,Mc/gm. The total number of
leucocytes, lymphocytes and heterophils were rather parkedly reduced by 4 and 7 days
after doses of .169Mc/gm and .85/4c/gm. These ¢ nstituents remained moderately re-
duced through 125 days (last sampling) in animals who received .16§/"c/gm; death
precluded sampling beyond 42 days in enimals receiving .8§/7c/gm.

Rats: After an injection (IP) of .16§/*c/gm of radium as chloride rats
showed a fall in the total leucocytes, lymphocytes and heteroohils, The denression
of the number of lymphocvies was maintained through 125 days while the number of
heterophils tended to return slowly toward normal after the initial desression.




1I, Wedical Industrial Hazard Section

J. J. Nickson, Section Chief

Building and ecuipment surveys for alpha radiation {241 VLH 3360)

I. New Chemistry

a) alr surveys for product. 220 surveys vere done during the past month,
In no instance was the value of 5x10-10 g/co exceaded {(tolerance).

b) Room surveys. ALll rooms in New Chemistry were surveyed at least once
aach week, 2 spills were reported. Clean up was satisfactory. The system of re-
porting unsatisfactory incidents directly to the group leader at the time of dis-
covery was instituted last month. a resurvey is made within 48 hours as a check.
Under this system, the number of persistent unsatisfactory incidents has diminished
sharply.

II., Sits B Annex

a) Air surveys. Air sampling for product, radium and radon has been
done by this section and by members of the Biology Seetion. Samples of air have
also been submitted to an associated project for radon snalysis. In no caese have
readings indicating greater than tolerance concentrations heen obtained, ’

b) Roonm surveys, Surveys of the rooms in the building are done at
least weekly, or more frequently if alpha activity is handled in them. Several
product experi .ents were carried out during the past month, Ho instemncs of other
than very minor contamination was noted.

JII. ‘lest Stands

a) Room surveys., The shortage of plutos has limited the freguency of
surveys for alpha contamination in this area up to the present time., 2 spills involve
ing product occurred in this area during the past month, One was in room 26, the
_ other in room 212. In both instances the concrete floor was contaminated. I%
proved very difficult to remove the activity. Because of $:is, recommendations
have been made for the laying of protective, easily removable, impervious floyoring
in rooms where activities are routinely handled or stored. This recommendation will
result in approximetely 20 rooms in the .est Stands and New Chemistry being so
altered.

Personnel alpha Surveys (241 I"LI 3340)

I, HNew Chemistry

Alpha hand counts continue to be dome on a limited scale. Lack of sab-
isfactory equipment is the major factor in liniting nerso:mel surveys. The instru-
ment group is at oresent designing a number of different types of alpha counters
which should resolve this difficuliy.

II. &ite B. Annex

The condiiions are as stated under Personnel Surveys, New Chemistrvy. “hen
instruments are available, this pshse of the program can pe successfully carried out.

2%
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Ilin Hest Stands

Hand surveys for the persounsl fro: Jest Stands are at oresent dons
in New Ghemistry because of the lack of suitable equipment,

Clinieal Laboratory for Product Detection (249 MLH 2501) ~- Russel, at al.

During the period Oct., 23 - Nov. 20, 1944, 2.8 analyses uere donz on
125 individual specimens., No specimens were found O have greater than background
ecounts. (Ten persons, 5 from Site B annex and § from .est Stands Semi-works submitted
daily morning urine samples for a period of LU consecutive days)

IR-I resin adsorption technique is used for the routine work., The routine
work was moved from 210 Uest Stands to D-7, Wew Chemistry on October 7, 1944,

" Development of methods for detection of product in urine (249 MLH 3502)

A. Animal investigations

These investigations are being carried out primarily to provide exgerience
in handling urine with detectable amounts of product. Techniques can be tested sasily
and rapidly in this way. FExcretion curves can be sstablished in experimental animole
zlso, '

/ Rabbit urine from a rabbit injscted with 20 Mg of product was folilued for
a period of 100 days. The urine was supplied by the Biolngical Section of +
Health Division. There was no standard vrocedure for the collection and storage

of the urine. The samples were analyzed 4 to 6 months after collection. Under these
¢ nditions the results obtuined may not represent an ideulized wicture. Howsver, the
inform.$ion gained may be uselful in planning future exneriments.

The results of the snalvses are given in Figure I, It is ouits clear thad
there is a very rapid dscrease in the amount excreted in the urine but that even after
100 days therc are still mecsurable quantities present. :

nce 1

The discontinuity of the curve connot bs explained at this time ]
"in ers

si
ers the results of only ones experiment. It is unlikely that the analyses arse
gince both portions of the curve ere wrifomm,

The urine was ¢thed, the residue taken wup in acid and 2 Zircoanium phosshais -
Leantchanum fluoride precipitate was mounted on 3 platicum dise for counting,

: 1% was rsported last month that the naturally occurring precipitate in
rabbitts urine cerried 90% of the product in the urine. Investigatioms to deter-
mine the compesition of thut precipitate arc unow going on. It may be that further
itmowledge on this point wmay permit the develcpment of a simple product extraciion
nrocess applicabls to human urine,

e

B. Study of varicus methods for the exiruciion of Zyaduct Ifrom zins.

1. Adsorption msthods

a} 1R-4 Hegsin

T o 2 3 e
o ooider thot

4 bthe adsorpticn of
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Eroduet Excretion
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20 Mg injection
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tests, . Any variable which will reduce the equilibrium adsorption will also tend
to reduce the adsorption when the column procedure is applied, If an adsorbent

will extract & very high per cent of the product in a "bateh” exoeriment, that is,
by shuking a given wei~ht of the sdsorbent with a specified volume of solution un-
til equilibrium is reached, under similar conditions a columm procedurs should re-

sult in an even higher percentage of extraction.

Previous experience has shown that the amberlite resin IR-4, which is an
anion exchange resing, has & very great affinity for the oxalate complex of pluto-
nium. Some batch tests were m:de in the hope that IR-4 might be a means of remov-
ing excreted product from large volumes of urine. In the course of these tests it
was found that the resin IR-4 was able to take up product from urine even when no

oxalic =cid was added.

.

The general procsdure -as to add 1 or 2 grams of the resin to 200 ml
of urine containing product and shaks this mixturs for aporoximately one hour. In
some cases oxalic acid was added to the urine and it was then necessary to acidify
and dilute tn prevent precinitation. After shaking, the urine was decanted and
the resin washed with distilled water into a medium fritted glass funnel. Complete
removal of the product from the resin was obtained by allowing 6N HC1 to nercolate
slowly through the fritted glass. Sincs the acid dissolved some of the resin it
was not advisable %o svaporate and count directly, however, ths volume is suffic-
jently small, 15 ml, for a direct lanthanum fluoride precipitation.

The results of several batch exn>rizant e
’ ) L axnerinants orc olven in Tal
zggz ;g% extraction is fai?ly savisraciory and that even under theazlf"ffiti +
% recovery from 1 liter of urine would be more reliable thaﬁvgéﬁﬁgecogziygzizger

it is seen

‘100 nl of solution especislly when very low asctivities are encountered

The walues given i e iasv ¢oiumi in Table l1li nave not el corrected
for losses dus o the lanthanum fluoride precinitation, This, however, is not a
very important factor.

In the cases where large volumes of urine wers used {1000 ml) it may
require longer shaking periods for equilibrium to be reached, 5 grams of resin

should be ussd,

During the next month some time will be devoted to further development
of this procedure since it does offer s:me promise as a routine procedure,
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Table II ~ Fateh Experiments on IR-4 Resin

- Sample Weight of % DPlut-nium
Volume Resin Added Reagents Shaking Time Extracted
Spiked Urine 1 grsm , nonse : A0 nmin, 8%
(200 ml) . )
Spiks@ Urine 1l grem - 100 m1 0.8 1 60 min. 74%
{100 m1) _ oxalic acid
Spiked Urine 1l gram 100 ml 0.8 M oxalic - 60 min. 81%
{100 ml) acid and 1 M acetic acid .
Spiked Urine % grems v none 60 min, 82%
Spiked Urine 2 grams ncne ' 80 min, 83%
(400 m1) _
Spiked Urine 3 grems none 60 min, 70%
(800 ml) '
. Spiked Urine 4 grems ' gone 60 min. 68%
(1000 mi} '
V Spiked Urine 5 grams none 60 min, 68%
(1000 ml1)

Conclusions from the Preliminary ¥ork on the Use of IR-4

{1} In both column and baich work the IR-4 is so changed in its appearance and
physical properties, that it is very improbabl® that it can be used again., Ths
changes are brought about almost entirels by the &N HC1 alutriant. The resin is
not expsensive,

{2) 15 ml of 6N HCl is sufficient to remove “u comoletely from the IR~-4 under
the following conditions:

a., If not more than 6 gm of resin is used,

. b, If the vesin is sucked dry. (After washing with distilled water),

¢, If a4 cmM fritted glass filter fumnel is used without suction, i.s.,
. +he 6N HC1l percolates through the resin. .

. (%) It is better to use a LaF, precipitate from the 6N HCl solutlion that o eva=
porass it directly for analysis. & rather large amount of the IR-4 resin
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dissolves in the acid and leaves a carbon deposit on the platinum disc which cannob
te removed casily.

Addition of some HNO3 to the 6N HCl elutriant before dilluting decomposes
any dissolved resin and helps prevent»product losses., This will be tested further,

{4) Two 400 mi batch runs huve indicated product yields of better than 80%

(8) 1If urine is to be run through an IR-4 column, the resin particles should
npot be smaller than 30-45 mesh.

b) IR-1 Resin

A run was made on a spiked urine sample ‘u order to determine the efficiency
of the ndsorption method as used at pre en' ‘op routine snaiyses of urine for

oroduct. The equipment and procedurs employed was similar to that used in the rou-
tine analyses. However, a few variations were introduced.

Four columns were uced containing 2,5 grams resin each- instead of 3 grams
as in routine analyses. The samples contained 110 cc urine, 10 cc acetic acid,
50 ml H~0, and 0.2 ml of ngpike" solution. Each sample was spiked independently.
The rate ai which samples were allowed to run was fairly constant - about 1 cc/
minute. All solutions employed were saved and analyzed in the ho»e thal most of
the product could be accounted for. o :

' The product elutrient and the residue wash were analyzed by evaporation
and transfer, vhile the 0.6 N wash solution and the urine effluent were anulyzed
by Jr-La precinitation procedure because of the solids they contained,

The results were not toc consistant - as shownvby the following table, -
' Product elutrient and 6N wash solution {residus wash) wers determined by
evaporation and transferring. The 0.6N wash solution and the urine effluent wers
gdetermined by using the Zr-La precipitation procedure, For the 1atter procedure
60% carry was assumed and corrections made.
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Based on 897 ; Corrected far'
¢/l min, c/m = 100% Zr-La ppt'n

Product elutrient . 627 69.9 ' 69.9
Urine effuent 43.2 4.8 8.0
#1 0.6N wash solution 19,6 2.1 3.5
Residue wash 39.4 4.4 4.4

% Product found 85.8'§
Product elutrient 711 70,3 79.3
Urine effluent 29 3.2 5.3
#2 0.6N .jash solution 15 1.7 2.8
Residue wash _29.6 3.3 3.3

% Product found 90.7 %
Product elutrient 789 88.0 88,0
Urine effluent 54,53 2.7 4.5
#3 0.6N iash solution 12 1.3 2.2
Residue wash 74 8.3 8.3

% Product found 103.0 %
Product elutrient 825 69.8 69.8
: Uriie effluent 25 2,8 4,7
#4 | 0.6N wash solution 20.6 ‘ 2,3 3.8
Residue wash , - 30 363 3.3
% product found 8.16

The percent of product is based on an average of 3 different direct trans-
fers of 0.2 ml of s»ike solution to disc. The average count/mic was 897,

From this set of experiments it is prcbsbly safe to say that the b rcent
recovery is greater than 70%. Since the weight of resing was decreased we should -
expsct no more than 75 to 807% recovery, Less than 5% of the product was found in
any of the other solutions. ‘ '

The variztion in the per cent of vroduct recovered may be due to ths non~
homogeneity of the spike solution used.

During the roilowing month a very critical study will be made on Shis proe
cedure with the hoie of :at&blishing a very definite nrocedure,
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. 2, Hxtraction Methods

/ a4) Bismuth Phosphate

{ .

" AS indicated in the last monthly report, the Hanford flowsheet has been adapted
t0 the analysis of urine for product. The procedure indicatcd in that report
has been modified in two ways. The method of adding the phosphoric acid has
been changed and the digestion time of the BiPO, has been increased, Both

of these changes have jnereased the recovery of product. The smount of lan-
thanum used in the lanthanum fluoride precipitation has been kept at 1.5 mg,

in order to cut down self-absorption in the final sample. The new procedure is

given below,
(1) To 40 ml of urine add 1.27 ml of 93% HyS0,.
(2) Add 0.416 ml of a 24% Bi’oNOs-lQ% ENOg solution.
(3) Raise the temperature of the solution to 750 C. Add 0.l m of a
73.5% HgPO,-1.2% HNOy solution. Use continuous stirring. Now add
0,05 ml {1 drop) of the Bi solution used in 2.

Complete ths precipitation of BiP04 by adding slowly 2.7 ml of the
73.5% HaPO,=1.2% ENO, solution. '

(4) Digest the BiPO, for 45 minutes at 75% ¢. Cool and centrifuge

{5) Dissolve the centrifuges BiP0y in at least 4 ml of 2N KC1l and
add 1.5 mzg of La™™~

(6) Make 1N in HF with stirring and let stand five minutes.
(7) Centrifuge, transfer solid to Pt disc and count.

1. Effect of Phosphoric acid sAddition

: Previous work indicated a 60-70% receovery of product with the
BiPO, method then used. In a roubine procedure it had been considered very inconvenient
to add the 33P04-I~N03 dropwise to the urine-Bismuth solution. Therefore, the HzPO, was
added over a periocd of only one or two minutes. HoWwever, a partial precipitvation of the
Bismuth in the urine, followed lzter by complete precipitation, would amount to having
‘bwoBiPoé precipitates. This night increase the yields, The runs below jndicated a 10%
ineresss in our recovery, thus raising the yield te over 80%, In these runs we used

the short digsstion pericd of one OT two minutes as had been done befors. Sriked urine
was used. The exact procedure used is given above in part 3 of the new procedurs.

Sample c/m Time of c/m
Sample Volums Added Digestion Found % Recovery
Urins 40 ml 960 2 min, 766 80
Urine n oow " 806 84
Water " i ot 845 88
{control) '

Water n n " 861 90
{Control)
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‘ 2., Effect of Digestion Time of the Bismuth Chosphate

In thess runs we used the new method of adding the H5?04. Spiked
uirine samples were used, Instead of cooling the mixture aftcr the BiPO, was pre-
- cipitated from the urine, the mixture was allowed to digest for 45 minu esat 750 C,
The following results indicate that the longer digestion increased the yield.

Sainple c/m Digestion c/m %
Sample Volume Added - Time Found Recovery
Urine 40 ml 960 45 min. 840 87
Urine Com hd » 837 8%
Water
{entrol) L bl o 848 gs

It is appavent that this modified BiPO, procedure, for determining
product in urine, gives results comparable to those obtained by using distilled wa-
ter instead of urine, The present procedure, the, .s fairly feasible. The analy-
sis of eight samples, carried through simulaneously, requires about 6 hours work
for one person. This 48 true only if small volumes of urine are analysed, Here
the entire analysis is conveniently carried out in a pyrex centrifuge tube., Volumes
of 40 ml have been used up to the present, but 90 ml of urine could be analyzed in
larger tubes, iiith volumes grcater than 100 ml additional time would be required

. for filtering and transferring operatious,

) Lanthanum Fluoride

Because of its simplicilty, the direct lanthanum fluoride method of analy-
sis is one worth testing, The large amount of organic matter, sodium and calecium
present in urine complicates the situation, houever,

The general procedure was to acidify a spiked sample of urine with HC1,
2dd La**t and then precipitate lanthanum lfuoride by adding comc. HF, The lan-
thanum was centrifuged out, placed on a platinum disc and dried. The disc was then
flamed to remove any orgenic matter and the sample counted. The runs carried out

are listed below,




Table Iil

‘/ﬁ' Lenthanum Fluoride analysis of Urine for Product

‘Sample %
(Spiked) Volume La*d Used HCL Concsntration Recovery
Urine 40 ml 1.5 mg 0.3 M , 61
Urine o " 0.3 M " 73
Water

(Control) n o 0.3 M : 88
iater

{Gontrol) " " 0,3 M 1
Urine _ " 0,75 mg 1.0 M 20
Urins n hid i1.0M o1
Urine " " 1.3 M 93

From these experiments it appsars that the lanthanum fluorids procedurs is
by far the best to be used when the activity of the sample is sufficiently high
for small volumes to be analyzed, ,

The pyrex centrifuge tubes were attacked slightly by the sodium fluoride,
This tended to increase the deposit on the counting disc resulting in self absorp-
tion. MNowever, the results indicated th.t the self absorption. Howover, the re-
sults indicated that the self absorotion was not too critical. Very large losses
of oroduct were encountered when attempts were made to use lustroid in nlace of
the pyrex tubes.

¢) Zirconium phosphate - Lanthanum fluoride liethod

2o Application to Rabbit’s urine

i sample of active rubbit’s urine was centrifuged to remove solid
matter. (Note: +this urine was collected in a nitric acid solution %o prevent
the precipitation of product with the solid matter,) Two 10 ml portions of the
supmple were taken; one was analyzed directly b the sz(P04)4fLaF3 procedure
while the other was ashsd before the analysis was performed, The resulis are
given below, :

.ished and
Sample Directly analyzed - Analyzed
Counts 280 284

Assuming meximum efficinecy for the Zr,[?20 )4 procedure on the ashed
sample, the data indicate that the procedure is a§ efficient for analyzing ace

tual racbit's urine as it i8 for analyzing simple solutions,

G




‘ 5. Studies designed to improve the efficiency of the Zr (PO} ,-LeF.
. . Procedura for assaying urine for product

A series of experiments designed to determins the sffect of nitric
acid concentration on the carrying power of zirconium phosphats has been cone
ducted. Certain variations were encountered which have not been completely ex-
- plained at present, hence complete data will be given im the next report.

3. Liquid-liquid extraction methods

;- a} Methyl Iscbutyl Ketone.

one of the methods for purification of produch involved its extraction

from a highly salted nitric acid solution into hexone {methyl-isobuiyl ketone).

The product is subsequently extracted from the hexone into water. Re>irted

yields after three extractions by this procedure are 90% or greater, The oroce-
dure, as carried out by the purification group, was asnlied to a spiked urine samnle,

Three experiments were conducted to test the feasibility of extracting
product from urine with hexone. Complete data will not be listed since the re-
sults were somewhat erratic, No yields greater than 10% were obtained and no
simple analytical procedure was nerfected for determining the amount of extrac-
ted product. In view of the difficulties experienced in developing the tech-
niques in connsction with this method, it was deemed inadvisable to pursue it
further at the present time,

b) Butyl Phosphate

. Butyl phosphate is known to extract procuct from a salted nitric acid
solution. This experiment was designed to test its efficiency for extractiing
- . product from urine, Only one si:ple extraction was performed. The experiment

was conducted as follows: A solutisn of urine with a total volume of 10 i
cont.ining 4 g of Nl& . + 1,87 ml HNO: & 1 ml of stock product solution was
shaken for 10 minutes with 10 ml of butyl phosphate., Stock solution contained
600 ac/.l ml., after separation of the layers, 0.5 ml of each was evaporated

and counted for product,

. Urine FPhase Butyl "hosphate Phase
Sample Counts 98/0.5 ml 116/0,.5 ml
Counts in phase - 1960 ' 2320
% in each phase 32.6 % 38.6 %
Total counts 4280
Laterial Balance 71.5 %
As the data show, butyl phosphate does extract praduct from urine
- but the low efficiency for extraction did not warrant further study at this /
) time, - .

Methods for detection of product in feces {249 MLEH 3511)

. No work has.been done duritg the past month om this problem. It is »lanned
to devole some time next month to preliminary investigation. Yeces obtained from

product injected dog will be used.

: S
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Detection of product in feces (249 MLH 3510}

Ho routine work has been done on this problem as yet. It is not antlcipated
that routine work on human stools will begin before Januery 1945,

Detsction of product in sputum (249 MLH 3520)

No routine work is planned at the present time on this problem.
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iwssociated Projects

IV, CLIVTON LaBOLTORIES

HEALTH DIVISION

HEALTH-PHYSICS SECTION OF HEALTH DIVISION

Report by K. Z. Morgan, Section Chief
and R, H., Firminhac, Group Leader

1. Product Activity of the Air

- 5x 10"10/‘4g/cc is the temporarily accepted tolerance. when readings indicate
greater coacentration they are called "high", and when lower concentrations "low".
Contamination of the air with nroduct was found to be above 5 x 10-10 AMgfee in
several areas during the month., None of the high e¢oncentrations persisted nor
were the causes of all determined. The moss niteworthy cases were as Pollows:

1. Room 54 - Chemistry Bldg.

In this room several- readings above 5 x 10"10/'43/0(3 have been cbtained
in recent months in front ef a particular hood, These cannot be traced
to any specific opersation. in the hood. ‘

2. FRoom 22 - Chemistry Bldz.

‘ ' Readings indicating above tolerance levels were found in front of & hood
on one day, but the following day when the same operution was carried out,
below tolerance levels wers found, The only change known to have been
< made was to allow more air to enter the room, which had been operating
under slightly reduced pressure.

‘ 2z, Product Extraction Bldg,.

over tolerance readings were found for most of one day in front of all
hoods. There is some evidence that the hood action was reversed and thav
air was actually entering the room through the hoods, The situation
corrected itself by the next day and the cause is still unknown.

4, Semi-Works

_ Several -high readings were obtained here, but in all cases they were
enticipated by the cperators, monitoring requested and masks worn. Two
high readings were obtained over solutions of moderate product concentra-
tion which were being heated, and a third in a Cell where the ventilating
system was out of order.

2, Jetting of Solutions

B

- The new system of jettingc solutions from the cans {from the Product Extraction
’ Building) to the Roam D tank has not caused any serious air contamination %o
date, However, a very high reading was found in the air at the ventilator oute
. ; let on the roof. #Fluto surveys revesled no serious contamination on tae roof
! surface, Several improvements have been mads in Room D, Stainless steal catch

y
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4,

5

6.

pans have been mode in order to simplify the procedure Jf cleaning up contamina-
tion and the tops have besn welded down on some of the tanks, The room has besn

cleaned carefully and painted,

Precipitron vs the Filter Paper

As mentioned in the October Cn=H rep rt both the precipitron and the filter
paper method seem to be satisfactory for product dust collection, provided the
new type of filter paper is used, Mr, Pfanstiehl of the ¥etallurgical Laboratory
has investigated the procurement of the highly e.ficient asbestos type paper

and finds that it is availuble in sufficient quantities to meet the need, In
view of the fact that this filter paper is as efficient as the precipitron and
because of the simplicity of the £ilter paper method of collection, plana are
under way to put the filter paper method of collection %o more general use.

The procurement of a good blower seems to be the major problem remaining at

present,

The Handie

This is the name selected by Mr. Borkowski for the new cylindrical screen
type alpha hand counter which he developed, This instrument is by far the

most useful one that has been devised for alpha hand counting and for check~

ing certain kinds of equipment. Two of these instruments are in operation.
The geometry of these instruments under operating conditions in the 204 Bldg.
is only ebout 10%, As high as 30% geometry has been observed under ideal
counting conditions of a quiet counting room. Several improvements and modi-
fications of this instrument are under way. ' :

Clothing Decontamination

Mr. H. 4. Moulthrop's work on product decontaminatim of clothing in the laun-
dry indicates that citric acid, when used in a hot 3% solution of pH 5 or less,
may provs very satisfaclory for removing product contaminstion. The present in-
dications are that &itriec acid is just as effective as the acetic aeid (now
being used) in removing beta and garma fission activity. The citric acid gave
90% removal of product, whereas the acetic acid gave only 10% removal. 4
quantity of citric acid is now on opder and tosts will be made on an operations
scale very shortly. The citric acid costs about 207 per pound; the acetic

acid 8¢ per pound, However, the ecitric acid may be cheaper in t+he long run
since it would reduce the number of rewashes. 1In any case, the citric aecid
would represent a negligible portion of the cost of the operation of the laundry
and the added efficiency should be the determining factor, ?/

Ref: H. A, Moulthrop to K. Z. Morgan 11/18/44
L. D. Pahnke to K. 4., Morgan 9/29/44

Product Activity of Dischargc .ater

¥r, W. Singlevich made a qusntitative dstermin:tion of the product content

of the water entering tne setiling pond, The alpha activity of this water
was J.083 disintegrations per minute per cc or 5.75 x 10“47Mg of groduct

per liter of water, If the flow from the settling pond is 3 x 10 liters/day,
this would carry 1.7 mg of product per day. Of course the product content of

42704




. of the settling pond varies c

- 1.7 mg/day is probably the low figure,
be about 100 mg/day on the basis of amount lost in extraction. The product

- activity of the watcr is mot comsidered comoarable from
Lazard point of view to the~~
entering the settling pond,
can be developed, therc may
check on the product discharged from the plant would be

interest,
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onsiderably from tine to time, and the value of
One would expect the average valus to

an immediate health

Souries/day of beta and gamma fission activity
However, if a simpler gethod of product analysis
bs some reason to belisve thut a more frequent

of more than idle

g
— -




